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.) ELECTRO-LUMINESCENCE DEVICE HAVING BOTH-SIDED DISPLAY FUNCTION AND APPARATUS FOR DRIVING THE 




(57) Abstract: \ 

PURPOSE: An electro-luminescence device having a both-sided 
display function and an apparatus for driving the same are provided 
to display images on both sides by using the electro-luminescence 
device. CONSTITUTION: The first transparent electrode(24), a hole ( 
relation layer, an organic emitting layer(30), an electron relation 
layer, and the second transparent layer(36) are formed between an { 
upper glass substrate(40) and a lower glass substrate(22). The first 
electrode(24) is formed with one material of indium-tin-oxide, 
indium-zinc-oxide, and indium-tin-zinc-oxide. The hole relation 
layer is formed with a hole injection layer(26) and a hole transfer 
laver(28) The electron relation layer is formed with an electron 

Z fe aye (32) and an electron injection ,ayer(34). The second transparent e,ectrode(36) is formed with one mater^ o 
!ndium-tin-oxide, indium-zinc-oxide, and indium-tin-zinc-oxide. A passivation layer is formed on the lower substrate 
except for the first and the second transparent electrodes(24,36). 
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*\Sr ^fli °^£* 20^1 

^ -1:^-1 *1 7 <M ^4 1 *4 1 2*20 1 £ 

A^^Al^f-a^-tfl^ 2*1027 -3^1 301 



£ ^tgefl n}-^ o^fiAl 7l*-i: 7Mfe Xll ^8* ?>*lfc X| 1 XI 1 ^84 # 

Xl2 7Hfe XI 2 ^#^4, X|l £ Xl2 4°H fl4*M *^4fe X]l $ X12 ^hh 

o]^ ^ 

o]b]£ ^ofl a. ig-^ofl 4= ^SAl 71** 7Mfe ^USS^'HA^ ^ ZZ. ^*#*]^r ^ f-^^ 

7> °i^7l- 4# * A>-8-fl-^5.^ o o t^ aAl 7l¥ ^. Q^EJL^H^ ^7> *fl^ 

4. 
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£ la £ £ lbfe #211 Si -fr7l*Sv!i*Hi 44*flfe 4^11 £ 

£ 2^ £. la £ £ lbi £*1€ °- 7l ^^sl t# »|?Hft 44^ 4^£. 

£ 3ft ft *^^| X|l ^ojH 4= °1-8-* ^^Al 7Mfe tt^Sa^mUli: £4» 44 

£ 4^ ft xii <gx|c|c| 4# .fr7l**4*l* oi-g.^ ^sai 71^ 7H^ fl^sa.jfnmi4i £4* 44 

* 44^ 4?|£. 

£ 6* ft "^H 41 f^i^l 7>4fe ^S3.^4i-M^ £4* 44*flte 
£ 7ft ft iHi 41 H4°lwl« 44Mfe i-^i. 

£ 8ft ft *H 41- ^13 ^el-olHl^ll fil«fl 4^ ^ti^=lte 3* 44^fe SL^. 

£ 9fe ft ^3 »| 3 ^H°)i 4# 7 a v^ ^ai^ #133*1 71 ^-g- 44^ ^ss^Mi-Mi ^41- 44m 
£ loft s. 9^1 44 °\ 44ifl^ $Ais. 

£ lift ft XI 4 €^H1 41 ^7l^^41- °l-g-tt "S^^l 7]^* 7}*]^ ^SjM^H-ffl^ 4,41: 4 

£ 12a ifl*l £ I2dfe ft *5 ^H«fl 41 ***** ^a-M 7l^* 7Hfe "fisiss^im^i £ 
4« 44*flfe ^35=. 

£ 13ft ft 41 #*1 ^ltt 71^* 7H ^ss^H-ffli £4* 44^ 

<5L4^1 ^ ftft-^1 tfl$ ft:M ^> 

2 : ^-21714 4 : tttt 

6, 26 : ^^ 0 d^8, 28 : 3**** 

10, 30 : -fr7WMfrfcl2, 32 : ^Vft^Hr 

14, 34 : ^.4#°Jf i 16, 36 : *^*L^ 

18, 38, 236 : ^#22, 230 : 4ft -frBM* 

24, 36, 232, 242 : ¥^^42, 44, 244, 246 : 44* 

46,100,200,250 : ^^^^l 0 ! *fc47 : *=4°14 
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48 : i<E ^^49 : 

60 : 3=S 5(1^1^62 : 31*1^3 

64 : ^*l66 : ellt^e) 

68: clxH-oV^so. ^*7l70: ^ 

202, 204, 252, 254 : 

^o] ^ 

^o] 71 1 % =L *2fl7l* 

71^-1: 7>*lfe ^^ss^-xilifl-ffli. iT.} $ n W#*H ^ 

-S-^^-WCothode Ray Tube)S] &%9H ^-7\}^ flfe 4^ a^^H-o] 7l]^E|i & 

4. o]g|« JjtfSAltfjqfe ms.*W*\ (Liquid Crystal Display : «1 " LCD" 5} $-), #31 ^fr £*1*J-*1 (Field 
Emission Display), #^*} ^A^H 3 H = (Plasma Display Panel) ^ U ^9 IS -f^l ^ €^ (Electroluminesce 
nee : °l*r " EL" ^ t) £*1 #*1 



fe t^&fe LCD £4 i^Hl *1«H -§-##£.7} *^Wa** £* ^o.S. nf^fe % 

EL±z}$= AS.^ ^ EL4 -fM ELS t^sH *r^#£*Ht|, °1 EL£7- r fe 



£ 1 ^ £ 2* *7]EL i^fe ^71^(2) ^ ^^(4), +71^^(10). ^>^^#, 

^7l*(2)* -fi-717)^ $ *eb±^ 7]3&o] ^s.Ay%-^. ^^(4)* (Indium -Tin -Oxide; 

ITO) , <?lf- - %3. - 4*1 H (Indium - Zinc - Oxide;IZO) , "flf- - € - 3 3 - 4*1 S. (Indium - Tin - Zinc - Oxide;ITZO) 
(Sputtering) «fl 3 *H $ 3 <H ^l^^S °]-g-£4. 



¥^^(4) *M SI* (Hole Injection Layer : HIL) (6), 3 ^-S:^ (Hole Tra 

nsfer Layer : HTL) (8) °1 ^€4. 7] (Emitting Layer : EMI) (10)* iflfe 71^-fr 

7l^£ ^<^1 tfl^l^. ^^l*ife ^^^f 1 (Electron Transfer Layer : E 

TL) (12), (Electron Injection Layer : EIL) (14)^1 ^7lttf(10) ^#^4. 

^71*^(10) ^ ^3*«€^8- tf**(18)* ^#S1 ^*°llfe ^-S-^^i ^«fl ^^=1°], 

31^7,} 5!-%lrfil ^-f^fe ^€ (Spin Coatting) Kfe =€3 
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tttt (16) £ °dt^(Work Function) ^ t^Si Al, Ag, MgAg, LiAl, LiF- Al -§-°l =r £-2-4 
■&^1%-(A1)4 ^4^-2.3- <>l-g-44. *^^(16)51 <a^Hr 4 4.2 eV ^£7} =14 

4)3 ^"^rfe 4 4.7 eV ~ 5.0 eV^H7> €4. 



ojs)- 7]EL ±4fe °Jf- i r7> ^^(16)^-3.^ 44»£ «a^r7> ^-€r ^4^(4) 

f-^^^-(4)^-S.^-Ej 1H€ *^4^(16) ^iS. <5l^>7fl £4. olf Til, U444 H7l 4°]^ 

^ *7i^#(io)i^ 44 ^ ^i-f-^-s^ #444. 4*1 t44 ^4^(4)°il ^44°1 °A7}s\ 
4 ^^°J#(6) ^flfi] ^4 44^°*1#(12) tfl^i ^^q-^ o.7i^#(io) ^-£l^4*S4°1 4m44°l ^7l^> 

(Exction)* ^43., d\7W3Ltt 3 iMxlo,] jpj^ 7M4°1 lHS4^ 44* °1*8M ^ 

#*M €4. 6 1&I$ *7l44#(10)°lH 7M 4^*^4^(16) 3 3]Sfl ^5)3., ^4^( 

2)4 4^714(2)* fl-*Mn> ##£4. 



°14 44 -n-7lEL ±Z\t= ^71)5] 4^ ^ 443 $_^o] ^ol7l *\}&d\} ^.^oflnT- S X|^. ^ lfrofl &7l nfl^i 4 
3 3^*4H (Viewert-ol 3^*4H3 ^4* ^4 ^ Slfe 3^#5iM)4| 4-g-^r ^ &4. 

^4, 44 t|i*aW* ^«>7l 33W^ 2 7fl ^ 3fl^ tji#iSW (Flat Panel Display)* 3*1°> 44. ^*1 
«ltt ^44 LCDS] ^ -fci||£. ^5^o]e o.^^- ^--H-sl-fe r]il-^ol7l- *H44 4 &4. ^&I4 LCD ^*i£ 
4°m a}o}6\] ^ji 27flS] LCD 4°1 li^HS J17M4^51 flJE, Al 0 >z^, *4#5L7> "ti* 4*144^ 

*4I3«>1 SI 4. 

444 4 4^3 fl^ss+nlMUU: £4* A>-g-§H 44°ll 3^*3H * <r 4 44se*1 71^-i: 
4*33 3 44 

^-71 5H* ^S> 7 ] ^ ^xgofl 4^. o^IAl 71 ^-i- 7>*lfe ^7,>fe Till ^-i- 7Mfe 

^li ^^4, ^l ^4 7ii2 q-^M 7>xi^ 7H2 ^^4, ^ili S ^12 4«I1 ^^14 

^ *ll ^ 412 sl^fl "imt= ^«R>4. 

^ ^*\) 4# °^sa1 7l^ 7Mfe <3^SiM^li-M^ 4i S Xl2 4°1 

°H 3*l*fe3*:^-^*4. 

^ ^a^l 71^8: 7Hfe o^^jE^Bim^ ^51 -S-71 Wl- ife ^7l^ft?l ^> 

3iL5L ^4. 

^ ^o,l 4= <#B|j£Al 71^* 7H^ ^^SS.^lvll.ffli i^fe o o t^ Cl^s^ol i^l- ^l^l*}7l ^ *h *H^J; 
4, ^^«5H°] ^43) ^ a^l^ ^ Bfl^ SAl^3|- tfl-g-isH SAl^ g Bfl^ i£Al ^ ^ o] - ^ 

SAl^a O.^ ^A>Al?l7l 41ft ^<H£ 44 ^4** ^7kS 

^ ^^ ol l ^ 7}^-gr 7Mfe ^A}^Ai ti>A>^Sl ^ ^^#^^1 i4^ 



^ i£«H 4# <S^i£Al 71^* 7M^ °i^S.^li«^l ^^fe 411 ^* 411 ^3.^4, 4|1 ^ 

AJ4 42 ^* 7Mfe ^2 ^ 411 ^ 412 4°li $1*1 *M 4|i ?i 41 

2 --Ajoii sisfl ^^S4fe ^^-#* ^ii4i4i ^44, 7iu ^ 7ii2 ^ ^ 31^1 
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cflol^^JLl- ^4^ tflolE] ^Jf4, 31 1 S 3|2 ¥^4^ 4^*1 34i itf-as* ***rfe i^f^sh 
cfl o] ^ *H<SUL g ^ll^El^l- *?4^ ^1^441 *H4:i:» ^?4fe 3HJf» 



a. gTgdu 4= oj^xaI 7]^ 7 r *|fe ^2=5L^li-M^ ^^]s\ cflojEi ^^fe 44 t^-feH ^43 
•g^Hofl g^O] 4^ jjj)jq J. 3 #=^44, ^tt^] ^ ^#4 444°} 

444 £3*Hr 44^44, 44^43 i?fl^ wj-^ofl 44 t-flolB]!- 4=1 = S ^17171 44 444 "rl— — 5)1*1^2=4, 
444 3=S ell^iHfi] *|#*Rr lflo]^ 314^34, € ^13* 11*1 *i447l 4 

4 *#3te Cflol^jsq 5)1^4 fe°l7l 34 5ll44=]SS4, ^It^iMS^-El 

El* o^sn^iJts. 44471 44 t)4*- 6 >^^- 4«7l4, «>>t*sj. 31 °1 3 -Slit- 44 cj^feH 4*1 

°n ??*m 44 ^7>s 4*144. 



-8-71 43* s]ofl £ 4^. ^ g ^ifA £4*4 43=4 ^lii tfl$ 4^4 ^"-Wl — 
5)4t1I*3H4. 

°14, £ 3 ^*1 £ 13-1- £ 4^3 4434 4*HH W\ 4^47^ 44. 

E3^£4l 42i44, 4 4^3 3ll 4aHH 4^ 471EL4 444 44^1 7l^# 7Hfe EL ^>fe 44 4 
3)7l#(40) S 4^f 437]4(22) 4-°H 3|l ¥^44(24), ?§*4€*4, ■fr7l***(30) I 4444#, 312 ^ 
4^(36)<>1 3444. 

4^r4 31 1 ¥1! 4^ (24) * 4f- - € - H (Indium - Tin - Oxide;ITO) , 41" - 3 3. - 43 = (Indium - Zinc - Oxid 
e;IZO), 4f--4- =83.- 43 H (Indium - Tin - Zinc - Oxide; ITZO) 43 & 6\± $ 44^4°14 
^33^ (Sputtering) °H 3*(l 4^ 4334(22) 4°ll *|^33 31 3 £^-o.S 3444. 



3 te 311 ^44(24) 4i 3 ^^f 1 (Hole Injection Layer : HIL)(26), 344^#(Ho 

le Transfer Layer : HTL) (28)3 ^44. 43444 (Emitting Layer : EMI) (30)* 44 *flfe 344 434 

^7} ^4 *^i*}fe 7l^H %n %o) iflJf-S-oltF. ^7]-^€# 0 im (Electron Transfer 

Layer : ETL) (32), (Electron Injection Layer : EIL) (34) °1 *7l^^-#(30) -^^l ^Wil 

4. ?§**€*4 -H-7l^# ^ #^-#(38)* 7.^4 ^-fofl^ ^^-^Hi ^ 

^S)H, 3.^:4 ^-fife ^€ S^(Spin Coatting) Sfe ^afl ^^€4. 



42 ¥^^(36)* °lf--H-4 A lS.(ITO), tlf--^3-^lH.(IZO), € - ^3- 4 A 1^(ITZ0) ¥^ 
f olh t ^*^°14 ^E)^ 6)| 4*|| ^3-^(38) ^Hl ^^€4. 

ol4 S*, 311 ¥^^(24)4 312 ¥^^(36)* *Als (0xide) 4 o jf^r ^«fl^ 44^1 

^ **r(Work Function)* 4.7eV ~ 5.3eV WW 4iM Si4. «>H 44, 3ll ^^^^(24)4 3|2 f- 

^€4(36)3 ^4 ^ °1**H * ^ ^4(24, 36) ^ 444 4^4 A 4^J44. 

°H 44, 4W(38)* £ 2^1 £1*1 £ 44 ^^14Mwi ^4 4°l 6 ll f- 1 ^ 44 (24) 4 31 

2 ¥^44(36)°1H S 44» °l-g-4^ WsMl 44. 

*Hf 4e?7l*(22) 4°11 311 H 312 ¥^4^(24, 36)^1 31^14 44i sflA]tiflol^^(p assivat ion) (23) °1 

^^44. ^ 44 4Bl7l*(22, 40)^1 7>44^^ ^(Seal) (25) *\$®SL3.»] 44 ^ 4^ 4Bl7l*(2 

2, 40) 4°1^ 4t11 44. 
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44 4*. 44el ±4* 444 44£4 4^g- 7Hfe el ±4fe 44471- XI 2 ^4^(36)-e-s43 ^ 

€ 441* 444^1- ^ ^4.^(24) af.2.3. 4*44, X|l ^*g4#(24)i>-S43 1H14 4^1-^ ^2 43 
4^(36) 4¥4Xl 33. 4 XI. 44^(38) 43 ■fr7ltt**4 4444* * ^44*3 »€* X|l £ ^ 

2 f-^44(24, 36)414 3* g 447} *«f(30) 4434 3* 4134 «J=* 4tt4. 

44 <W, "8443 37l *Hs 4* ^ ^-7l^#(30)°l]^ 44 ^ ^4 *ffoS4l t^34. 44 444, 
XI 1 434^(24)41 ^444 47>34 3*^3* (26) ^3 3*4 44^#(32) 43 44fe 44 44 
(30) 4*S44 llf*}^ 444-(Exction)l- ^443- 344 444^33 4134X] 331 Sp§4 443 

7M^°i 4^Hr 44* 4444 ^^^eii^i 4x1 m. 

4 34 -fr7l*** (30) XH 4^3^ 7>44* X|l 434^(24) ^ X|2 f-^4#(36)4 tf-f- $ 44 43 4^(22, 

40)* 431 444as ^#4X1 44. 441 44, 44el ±4* 444 44£4 444 7}4^ el ±4fe **4± 

*3 #£4| g^o] £3$ *J ^414 3^4 K X\t}7\] 34. 

S. 5a 44 £ 5c* 4±44, * 433 *| 2 444H 41 44 EL ±4» 444 44 4^1314 ±4(100)fe 7> 
m 3 4^ * 4^ $*r 44-°-^ 3*444 34 X|l £ X|2 444(42, 44) » ^444. 

XI 1 S XI 2 444(42, 44)* 4444 ^* 444 Al. Ag, MgAg f-4 4444. XI 1 $ XI 2 444(42, 44)* 4 
4i£4 4¥4 7Mfe EL ±4(100)» 4444 34 £-444 4444(41)41 ^4344 ^41 -£444. 
434, XI l S XI 2 444(42, 44)* 4444(41)414 4434 £444 4* ^#44X1 341 44 3±1X)4 
±4 (100)3 ftWSCA) se^ 51^44 (B) 41 44=1 4 4^ 4^444 7>3X1 €4. 

se«, 44a^l 7l^* 7Mfe EL ±4(100)3 ^^^(41)^fe 44i £ 5c4 4°1 444 444(42, 44)^1 t- 
S-bI^oI 4444. 0 1^14, 443 444(42, 44)»* ^3fe 44<^] 4°1 ^114 44^s ^^€4. 

44S4 7l^f* 71-4 fe EL ±4(100)3 4^44 (A, B)°fl4 44 (Viewer) *«1 I^t£ 5a4 4°1 XI 1 4 XI 2 
444(42, 44)* 44^4(4l)i ^4344 m 443<H 5ftfe 444X1 44. °l°fl 44, 44i4 
4^* 7>4fe el ±4(ioo)s^3 4*3^ 7M44 4^44(A) S 3^44(B) 44* ^44X1 44. 

44, 4^*4 44^4 4^* 7>4feEL ±4(100)3 4^44 (A, B)4 44 4^44 (A) 5Efe ^^^(B) * 
4^ 444i44 4 ^ £ 5b4 44 47^1-4 4^44(A)i4 4 ^4 XI 2 444(44)4 S^44(B)4 4 
4711 €4. °H 44, 44i4 444 7>4fe el ±4(100)3 51^44 (B)^s ^#3fe 7>44* XI 2 444(44) 
41 4)<q 4434 f^^(A)AS ^^44. 



44, Xli £ XI 2 444(42,44) <f s. 5d4 44 4444(4i)°ll 443 444(43)4 4444. 4 444(43)* 
47J}!-4 44i4 4^-S- 7>4fe el ±4(100)°11 344fe 4^^ 44°11 4434 4 7 J!«- 7M44 ^44 
4X1 44. 44 °11 4S ^3 44^-S. 7>444 ^^44^-4 4 ^*°11fe £444 4* 5)444°11 3^1 44^4 
444 7>4fe EL ±4(100)4 2)444 444(43)41 4434 4^-^ 7>444 ^444X1 44 44 44, 
4 7113 a}4*(42, 44)71- o}id 443 444(43)4 4444(41)41 4 444(43)41 tfl43Xl EL ±7> 

(100)4 3 4.4 ^sl*! 443 4^4 44^s. 7>444 I^Mt Si 4. 



£ 6* * 4^41 4-1- 44a4 4^* 7>4fe el ±43 ^44 * 444 44^44. 

s 64 42:44, 44X4 4^* 7>4fe el ±4fe 44 3±«^I4 ^11(46)4, ^1434s « ^144^* ^5^4 
X144(49)4. 44 4 ±4611 4 ^^(46)3 ^444(GL)4l ±7ix)xf - ±?a =3-44(48)4, 44 4 

±1-5114 sim (46) 3 31 4 3 44 (DL) 41 314 3 43:* ^43 =344(47)1-^444. 

44 4 ±1-511 4 XI 4 (46)* 44344(DL)4i«44(GL) 44X1 £444 4* 4444 ^434. 4 44441 
4 443^ 4* 44 4^1314 =114(46)3 44 4 4 4 as. fj-#3Xl 44. 
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^HJf (49)fe 3 0 134U *J XlHXUilt- WQflfc «M, 3 ^ ^ol'^^ljife cflolEl He]-ol^(47)i 

^n^fe h^o]h] (47) ^ i?j =3°i«i (48) ^ 3-4 

^sffl 3= 33^1 (48) 3°^ (49)3 ^l^Aisoll -g-^-sH ^EeKlCGLH £43-2-3. ^aIJl* 
333 H.eHti] (47)^*11^(49)^ aW-iiLM -§-4^H ^olEjXIJii- 3°1344(DLH 

°14 ^^-aii 3^1 ^=tH E.3M ^(48)3.^3 i€44(GLH ^^J17T- ?^jL, e)W4 E3°13(47)3. 
3f3 cflolE)Hl-6l(DL)i ^0lE]Al2. 7 >^£|^ ^^ol ^-g.3.3 ^ ^Sl-7|1 ^4. 

°14 £°1, £ 4^- 4££A| 3^* 7>3fe EL ±4fe ^ 3^*313 jflU (46) 3 3-^3 3^-f- 

3°l3Rr ^-f^fe &£3 3-3^ 3^3 iL344. f!33 f^^Hfe 3W3 334 S44 £ 

33. £4. 0]f 71] ^4*3 3.^3 Hl-tflS. ^333451 HJ ^3^3 ^aAl-Sfe El3 

^34, 3^33 31(46)3 SAl^o)] S-4(Text)» S44xr ^3xr 443 £37f 3^*14 £34 
4, S^r 443 3^1^ $£.7} 433 3^«3H e)^ £333 o£4. ols|$ JM** 4143 343 £ 7* % 
3z*}a) WW 4^4 24. 



E7°^8t 42:44, £ *TH 4# 44^3 3^-8: 7Mfe EL :£43 ^#*H 434, 3133 E-433TT 
3333 ^a-H- 1343 <8*g-$: 4=1 33^3(60)4, ^^V^^lfe 333 33^3 (62)4, 3133 
ell (62)3Jf3 ^5)^ 3334s* 43 3#4fe 3(64)4, 913(64)3^-3 333 43,3 3 

1* £33 34 efl!3 =2= (66)4, 51)14=1^(66)^3 ^3^ 341 ^ 334:H» 443Zt ^o^is. € 
«r§>7l 4$ 331-443:1 4«r3(68)4, 443:i 4s* 3^t-efl3 £43 #34fe 351(68)* 



W8= 4=1 £1 5)13^3 (60) tt £343 ^ 33«- S j=L3 ^=lfeS^-ilx(CLK), 3l £ 7)1 2 4°113I- 4£(EN 
101, ENI02), 42j4:£(R/L), J:(L0AD), ^^^(Vddl, Vssl)^8r ?^-^4. 

^Ill tli 0 !* ^X(ENI01)fe ^Jl ^1^137} Sife Al^# AjioH, 7fl 2 ^li^l^ ^(ENI02)fe 4=1 

5J= 5(1^1^3(60)^3 ?fl3^» ^71^3 Ai^oi4 

±*&y*Br €^^lS(R/L)fe «9=^* 4=1SH 511*1^3(60)3 4=li= **-8: «H 
fe 4=1=^13^, Als^ ^-f'Hlfe- €t«S 4=l=MAl?13. 

IE A lJl(LOAD)fe 3 51 313^(60)3 4i=H€ ^31* 31°1^1 5113^3 (62) °H ^*«>7] 

aijl34. 

ci]oi3 313^3 (62)fe £3«H ^H¥-s^-3 ^4fe63s ^013 tfl3 D6)l- 3^M, 

i3)l°13 4^* 41 = H 5)13^(60)3 4iHS aj^oii S333 ^3(64)S. ^U4. 

(64)^ ^^3x1 J:(MPOL), ^^(Vddl, Vssl)» ^33 33^3 (62)3.^3 ^1°!^ 

a] i§ H3 3^4. =>! ^1, ^1^4 3H3 413^ s=ais(load)°H ^33^ 3t4lss(66)°)l ^*44. 

3^4=1=^(66)^ ^4^^(Vdd2, Vss2)3 ^^1(64)^3 *#S=lfe 333 Al^3 3^ ^3^ 

3*#fb4. 

33f _ o>^sn ^«;7l (68) V0 31*1 V9 ^43 ^ < a-^l 1 14 ^^^(VddZ, Vss2)-ar ^4 €4)5.^(6 

6)3 3^11 V0 31*1 V9 ^45ll , i3 o\^3-=LsL ^ft«H ^3(70)°)1 ^^4. 
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44 (70) 4^4H4:i:(MP0L) S 4444 (Vdd2, Vss2)4 44* 4^44 ^4J:(LOAD) °H ^444 o}^ 
Bflo]3]X)3:(si ifl*| S384)» ^44. 

ol4 ^o]. rflo]B| ^=444^ £. 80)144 44 A44<*ll M^l 3* ^444 4^454^) f> 4 

o]^s] aij:7> ^ s eH^iiHKeo)^ ^44. 4°fl 44, 4144 41*1^4(62)^1 444 4144 3 at 

^ff^S 4|HB 44*1-3-, ol -jii 5)0^ EllolEl ^jiife ^4(64)4 4114^4(66)4 441-4430. 4 
44(68) g 44(70)«**fl 4^#4]4 ^4(100)41 ^#44. 

4413, B4441 5-43^* a44 "Ife ^444 4^!4:i:(R/L) ^ 3*434 A JS7} 444 41JEJI. 41*1^4 
(60)i ^44. oH 44, 4M4 41*1^4(62)41 444 tfloiEi ^ja.^ 4#44°-3 4hh 44*l3i. o] 
444 4144 ^sife 954(64)4 3141 = 4(66)4 344-443:2. 444(68) 4 44(70)# *41 44£4 4 

4* 7>4fe EL:£4(100)°1] ^44. 

444 44X4 44* 7M^ ELi4(i00)4 S*}3Ji* 3E44fe3 Sl^^-i, 4^ 44414^ ^444* 4^414 
i^af^s. cfloi^ x444l 5)3., 44414 ^444* ±&*HH 4^.°-3 4143 ^ a* i^lfis 
4, 44 =344 ^4*3 3» £44 t SI 4 

£ 9f* 4^44, 4 444 X|] 3 44^141 4# 44 el* 4*4 443L4 4^r* 7>*lfe EL £*Hr 44 3^*41 

01 44(200)4, 44 3^#34 44(200)4 4444 ^(Viewer)fil 44* 4*1471 44 4ll g 41 

2 4*1 44 (202, 204)1- T^l***. 

44 3^#414 44(200)* 4144 4*4 3*344 4444. 

4U 4*1 44(202)fe 44 3^-134 44(200)21 444(A)^H 44*Kr 43* 4*1441 44. *ll2 44 44 
(204)^ 44 3^1-34 44(200)21 344(B) «H 444fe 474* 4*1441 44. 

434, *ll 1 $ .412 4*1 4M (202, 204)^ £ 941 £44 44 4*1^(210)1 *3 444 41 =S 34^3 (220) 
41 4^44. 

£ 10* 42:44, 44 4*1^(210)^ Till ^ 7112 4*1 47-1(202, 204)3.^3 4-8-44 ^*1» ^«4fe 47114, 4 
#4 ^#4±(DET)» ti]H444fe 4t|4, «1h444 ^^4*^ 4^14s(R/L)i 44 444 54^^(2 
20)^1 «044fe ^444 4^4^(FVL)* 4#4fe 4?ll3 4¥°1 44. 



°14 4°1, 44 3^1-*ll 0 l 44(a,bH 4^14 4i ^ *H2 4*1 44(202, 204)i 4^1 4444 4*1* 
A7144 4^42.(R/L)» 444 ^ = ^ ^4^(22O)«0 ^4t11 44. °1# 44, 41 1 44 47-1(202)3 
Jf^ ^#^1x71- 4444 44-¥- (21 4)^17-1^ 4^7-1 ^s.^o.s. i?fl^4^ ^444 4s(R)» 444 41 is 
3l*liel(220H ^44. 44i 412 4*1 47*1(204)343 45.4 4^-44 444(214)^7-1^ ^i-^i 
7-1 o.jg. i5H^*l-fe ^4444^(L)« 9134 (INV)I: *tfl 444 41 = = s11*li4 (220) i ^44. 



oH] 4^ E 6 b| £ a]^ tfloiB] -4^14^ 4444 4*1* ^#4°1 ^o]e| ^ ^ ^144* 443iL3 2:44 
o] a44 B44<H1 44. 

£ 11* 4 4^4 414 47-Hon 3s ^7lEL4 444 44S4 71^* 7>*lfe el ±h4# 44M1^ 44£ 6 ic]-. 

£ 11-tr 4^44, ^4el*44 444 4(242) ^ 4^ 4444(230) 44i 4|i ^^44(232), 444°1#(2 
34), 44#(236), 4^44#(238), 4z ^4^(240)4 ^H^-3 ^444. 
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44*?1 4 1 W 44 (232) * (Indium - Tin - Oxide;ITO) , 4# - 3 3. - M) E. (Indium - Zinc - Oxi 

de;IZO), 4#- 4-33-*^= (Indium - Tin - Zinc - Oxide; ITZO) *3 »4 f 1 ^ * «44 44^4°1 
14 iS| (Sputtering) °fl 4*11 44 43714(22) 4*11 H^fe 4^°14. 

#/5p=L 4<?|^ (234,238) * 44*11 #4S °1t°1^H, ±.3 711^*14^ (Capacitance) 44 7}*] Til €4. 44* (23 
6)* ZnS. Mn ^°-3- °1*«H*K 3*11 tt**^.^ ?M** *-«<M*lfc 344 4711 44. 

^g-q-4 42 ¥^44(240)* 4f--4-4*lE-(rro), ?ll-- ; Sa-^lH(izo), 44- 4 -fla- 4*1 e. (itzo) * 

3 *4 4 a:^# 4^4 6 14 3*1) **»(236) 4°H *j^344. 

°14 4*. ^11 ¥^44(232)4 42 44 (240) * ^4 — (Oxide) 3 2:^3 ^ o 2#4^4 *13i 34^ 44 

3 4«V(Work Function)* 4.7eV ~ 5.3eV %%<W 4^1 4W ^ &4. °W 44, ^1 ¥^44(232)4 ^ 
2 ^44(240)3 <at=r^ 44 £ ^lr°l ol^H 4 =r Sli^ t 44(232, 240) ^ 447} 4^4 4 

*J44. 3°H 44, 44#(236)* £ 2°ll je4€ w>fif go] t^i^H^i 3*11 'at^r 4°H ^1 «n *»i ^44( 
232)4 Az ^4^(240)^^1 ^43^ ^ S 441- °l-8-*M 444^1 44. 

°1 3 4 -T"7lEL-a 4*4 44 3^*313 i4fe *l ^44(232)4 *ll2 ^44(240) 4°H 443 47>34 
44^(236) ^3 47>7> 4tH 3*1) 7>^44. 7>^€ 4471- 44#(236)3 f^4i3 ^4 44. 3 

"J. 44#(236)°)13 7M** >4i ^34^(232)4 ^12 ^^44(240)* 444°-^- 4*44. 

£ 12a £ 12c* 4^44, 4 4^3 ^15 4*HH1 14=. ^-71el £4* 4-§-4 44 S3 7 i^-g- 7>3fe el £ 

3-(250)xr 7>X|** ^ <Hii $ ^44^ ^333 $4 4l ^ ^2 444(244, 246) » ^344. 

711 1 S 312 444(244, 246)* 44-1-3 £* #44 Al, Ag, MgAg f-3 4444 Till 4 42 444(244, 246) 

* 44^3 7l^* 7}3fe el £3- (250)* *M*r-7l ^4 ^ ^1 ^1^4 (243) i ^4=1714 4^ ^ i 4 

*144. °1&I4, 7fll $ X|2 444(244, 246)* 44^4(243)^4 *4s)°1 H4*r^ 44a 
^1 7l^ir 7l4fe el ^7>(250)^ a4 b44°11 44=1^ 444 7H7I1 44. 

£4, 44X*I 7l^# 7^fe EL ±*}(250)2\ SL*m*\ ^ 44^4:(243)4 4^H S. 12c4 4°1 4^14 444 
(244, 246)* 4/4 £fe 4/*S 4^51^ ^^^r4(243)°ll 4^144. °1^4. 443 444(244, 246)** ^ 
44°1 4<^1 4^1 ^£4 44^ ^44. 

44SA1 71^4 7>^fe EL ±z}(250)4\ 44 (A, B)°114 4 7 -^ (Viewer) »°1 # 3* £ 12a4 4°1 7fll ^ 412 44 
4(244, 246)* *W4(243)i ^4^714 m ^) 5tfe 4^fl» 4^14711 44. 44, 44£*1 

7144 7H^ el (250)^4^1 4#=lfe 7H44 A44 ^ B44 sl^I 444 X^147il 44. 

°1 *\], 4^*°1 44x^-1 71^4 7M^ el i7>(250)sl 44 (A, B)°l 44 A44 afe b44 f 1 "Hi=. 44^44 

4 ^ £ i2b4 4°1 4^1-^ A44°1H 4 ^* ^2 47>4(246)<^1 44iM 71^-4 7>xi^ el ^7X250)3 
B444 7>el»] 44. °H1 44, 44i*l 71^4 7Mfe el ^(250)3 b44^s. 4#3^ ?H4* ^2 444 
(246) °)1 3«(1 443 °1 A44«-S. ^44. 



44, ^ ^2 444(244,246) ^ JE I2d4 4°1 *W4(243)°11 443 444(244)^1 4^144. o] 444 
(244)* 4*!1t°1 44a^i 71^4 7M^ EL i7>(250)°ll 4^14^ 44i 443°1 4^« 7M4 
4 44. 44i 41- m 44^ 7M44 ^^71^1- ^ 4* ^44^1i 3^fl 

44^1 71^4 7>^m EL i7>(250)°l iWH 444(244)°11 443°1 4tfl^^-s 7H44 ^^^I^ItII 44. 
°14 4°1, ¥ 7113 444(244, 246)7}- 41a 443 444(244)4 *H^4(243H 4^143., °] 444(244)i 
til 43 711 el £7} (250) 4 443 4 44^s 7M44 ^^14 ^ XI4. 
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°14 44 4 *^<fl 4* 44a*l 7Wfe EL i4fe 44 3^*11 °H 4 44(Te 

xt)» 5L443I &* ^4i^r 4^ 443 ^afe ^t(|S £.°)7] 44. na|4 Q^SH 3-¥-cflfe ^Ji7> 4^ 
cji#5llo] Sjfe £-4|$o] ol^. o]3« 314471 £ 84144 44 E-4°l«13 o^T-^l: 3 he 

5)14^34 44* *m 3=J=4?14 €4. °lte 44S4 4^* 7>4fe EL £4(250)3 M1it &*] 

4fe4i $144 4^ 3-4414^ ^444* ^^hm i^^s. 3143 ^ a.* ^44711 sis, ^4 44i4^ ^4 



3L1&, £ 134 £4 ^ 7lEL* 443: 44.3E4 4tt* 7>4fe EL 4i4(250)# 7fl<?14 ^flsH 3 

4°il #44, 44el* 444 443L4 4^* 7Mfe el &4fc 44i4 4^* 7>4fe el £4(250)4 

-g*lS|4 4*1 (Viewer) 3 4444 33 4)1 4] 2 44 44(252, 254) » 4«134. 

4)1 44 44(252)^ 44S4 4^* 7>4fe EL £4(250)3 4WS(A)^H 3*14*r 4*1* 444>ll €4. 
4|2 44 44 (254)fe 44&4 4^* 7>4fc EL £4(250)3 ?I444(B) 344fe 4^4 444^1 €4. 

4^14, 4|l £ ^12 44 44 (252, 254)fe £ 1(H £44 34 4443 a] a iXE** 4«14:i:(R/L)4| 4 

4 44(a,b)3 £€4** 4**I.£S 3334. °H 44, 44£4 4^-* 7>4fe el £4(250)3 44(A, bH 
£43^ rfloiB] 4443 3*H 44 3143 ^3 £^4** 13 *M s\zls. 44471- 4^ 34°ll 
4 *4iMl 3143 3 a.* £44 4 SI Tfl €4. 

4^3 3:4 

u>4 ^ol, £ ^aty nj.g. o^^A] 4^* 7Hfe EL £4fe ¥ f 1 4i=- 4 4^3 Hf^l- v££ 

44 EL * ^4 el i4» Ai-g-fl-^s.^ a4^?l tfHH 5 cl^#5ll< ) l7l- 7>^-44 stt, c]i#eflol^ 
^u>^ ^-aj-^6.s^ ^^l^ fe* ^ 814. 444 o afl-^4 4# ^ ^d^* 4-S-t 

^4ft 'S^i^l 71^* 7Mfe EL 4:471- ^|*€4. 

4^- ^« Mi-g-ar **e ^44^ * 7]*^v** <at*w 4^4fe 4«*« s 7>^-t 

* °J: ^ XI* ^< 3 14. 44^i, ^ 7l#^ ^^14^1 ^ltb -M^ 7l?fl€ ifl-g-^s S«>1 4^ 

^ ^ ^^al ^^oil m 3*M ^44 t S<>1 4. 

(57) ^^^1 

1. 

*i| 1 4 A J 7>^1 ^1 1 444, 

471 4i 4^4 444 412 4^* 7>^fe 412 ^444, 

471 411 4 471 412 ^44 4°H1 ^^14<^ 4?1 41 1 4^ $ 412 4^41 4-fr 

44** 4al4fe S* 4^^s 4fe 44X^1 7l^* 7>*1 fe pjsnE^^^^i 

^44 2. 

41 1 4i 5a«H^. 

471 411 4^44 ^ 412 4^444 447144 44-714 4°H S4 *W±sL 4fe 44X^1 7> 
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3^3. 

4 1 1H 5fl°H, 

#7l ^1 f-'M^ g *(2 Gj^fe -8-71 ^ *fl2 & «H2= 447}- 3* W °- 

3. <fe 0 o^S^l 7]^* 7}*}^ "g^SSf-T^M^ £4. 

^ i #i sa°H. 

#7l -fr7l3W?l 4fe «8=E£*1 7]** 7Mfe ^JOL^M^ £4. 

A l #<*fl 

#7l ^7l^-t#°J W 4fe 71^* 7Wfe «^S£f»l»|4i £4. 

7ii i #i sa°W. 

#71 3^t*lH ^43 #3 £X|S ^ «11^ I^1S4 tfl-g-SH Aj- 7l ^ Aj- 7l ^Tg S Al^ ^ Hfll^ SAl^ & 

* W^s. ^AH7i7i *M- °1#3 b>a>^ *7>s ^«14fe 3* Wis. 4fe °^a^l 7l 

7Mfe <a^E S -uitii^ ^4. 
7ii 6 ih sa«H-H. 

#7i «v4*-£ #7i ^ ci^#sil 0 l £43 sai^ ^ ufl^ a^iia s.o.s. iaM^fe 3}* Wis 4te- <$ 

££*1 7Hfe ^SS^^M^ ^7>. 

3^8" 8. 

*7iMi sa«H^. 

#7l ^s. £3 3^ 3# W is. 4fe ^a^l 7 i** 7>4fe £4. 

* 6 #i $H4 

#71 €4*^ #7l $H£3.JMi4|4ii ^ ^ £4^ $ Ufl^ iAl^ ^ 6]± Sj-lS 0 ! ^JSL^l 3fc 

3* 4fe <8=^SX| 7 ]^ 7Mfe ^^HS^M€^ 4:4. 

3^ 10. 
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41 1 ^Mj* 7>X|fe 4l ^3^4. ^ *U ^4 42 7Hfe 42 ^ -S-71 4l 

g 42 A J-7i 4i s *)i 2 -sq*ai iM'«Hr 

<SM 4l $ 42 ^ <H2= «: 4 0 lel4U» ^Jffif, 

#7l 41 ^ 42 f 1 ^^1^51* iJffl^*^. 

-8-71 4°13 n l * 3 Hfe 4°] •£!:£. ^ cj]o]Eixij:i- #71 i^^fi ^«Rr 4°14* t 113 !*} 

^ ^3 § fe tfSiAl 7] 7}*| <ti^j SS^M vll €^ 3 ^#*1 . 
3^1* 11. 

4 10 1M 5a°H. 

^-71 3*11 3 #^2* *£SH HJ-tf* ^*Hr ##^£4, 

^71 ^^^O] ^ofl 4^ -*7l ^OjEl* ^ = E X|^| 7 ] eflXliE^ 

-8-71 a^ass^ *W3* *Wan{iia ^«s>7i i^ll-^-^ «?*7l<4, 

^7] ^|o]E|^i^. ^ C]^5)lol *#*M 3* ^7>S «Hr 3* *3-2. 
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